Summary of the Phase-Field Modeling Approach:
The free energy functional reads as:
Here, the coefficient of the square-gradient terms for φ and c are εφ 2 = εc 2 /6 = (12/√2) γi δ i /Ti (i = A or B, which stand for the mineral and the organic components, respectively), where γi,, δ i, and Ti are the solid-liquid interface energy, the characteristic interface thickness, and the melting point for pure component i, respectively. The bulk free energy density was assumed to (2). The contribution of the orientation field to the free energy density was assumed to have 
